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3BOJIK)UHfl OOPM rEPMAO)PO^HTH3MA CYCLOPHYLLIDEA 
(CESTODA). 1. MOP0)O0)yHKUHOHAJIbHbIE IIPHHHHbl 
B03HHKH0BEHHB IJEIIHEH C nPOTAH^PHHECKHM PA3BHTHEM 

nojiOBoro AnnAPATA 

© B. TyjuieB 

HcCJie^OBaHbl M0pcJ)0(i)yHKUM0HajlbHbie npMHMHbl B03HHKH0BeHM5I npOTaH^pMHeCKMX 
Cyclophyllidea (uermen). OnncaHbi 2 (JjopMbi npoTauapHM. npoTaHupna I TMna xapaicrep- 
Ha /urn nojiMMepHbix (MHoronjieHMKOBbix) Hymenolepididae. OHa B03HMKaeT He3aBMCMMO 
b pa3Hbix TaKCOHax ceMeMCTBa (Aploparaksis, Echinatrium , Wardium, Diorchis m up.) b npo- 
uecce CTaHOBJieHMH y3KOCTpo6MJlbHbIX (J)OpM C HM3KOM njIOUOBMTOCTblO nporuoTTMU. 3 ko- 
JlOrMHeCKOM npMHMHOM nOHBJieHMH 3T0M >KM3HeHHOM (j)OpMbI rMMeHOJienMUMU HBJIHeTCH 
BbicoKaH njiOTHOCTb mx arperaunn b KMiueHHHKe xo3HMHa. PaHHHH 3aKjiaaKa npnBOUMT k 
pa3BMTMK) nojiOBbix opraHOB b orpaHMneHHOM BHyTpeHHeM o6be\ie lOBeHMjibHbix nporjiOT- 
tmu cTpo6Mjibi. no 3tom npnHMHe napajuiejibHbiM Mop4)oreHe3 MyxcKnx m >xeHCKMx roHau 
OKa3biBaeTCH HeB03M0>KHbiM. Ot6op Ha onepexaiomee (J)opMMpoBaHMe ceMeHHMKOB m ko- 
nyjiHTMBHoro annapaia no OTHomeHMio k MopcJ)oreHe3y HMHHMKa m xejiTOHHMKa Bbi3BaH 
6ojiee paHHMM co3peBaHMeM ceMeHHMKOB m rpynnoBon KonyjiHuneM nponioTTMu c Heuo- 
pa3BMTbiM hhhhmkom y Mcxo^Hbix, ayrepMacJjpouMTHbix (J)opM. rpynnoBoe oceMeHeHne npo- 
tjiottmu MHoroHjieHMKOBOM CTpo6njibi, CHM^xaH nacTOTy nojiOBbix KOHTaKTOB, noBbimaeT 
3(J)(J)eKTMBH0CTb nepeKpecTHon KonyjiHUMM uenHen. B pe3yjibTaTe b CTpo6njie uM(jxi)epeH- 
UMpyiOTCH M0p(})04)yHKUM0HajlbHbie 30HbI My^KCKMX HpOITIOTTHU C He3peJlbIM HMHHMKOM M 
(JjepTMJlbHblX XCeHCKMX HJieHMKOB, yTpaTMBlUMX CeMeHHMKM. npOTaH^pMH II TMna B03HMKa- 
eT y Me30MepHbix uenHen (Dilepididae, Schistotaeniidae, Anoplocephalidae). Ee npnHMHOM 
TaioKe HBjineTCH orpaHHneHHOCTb o6beMa nporjiorrau una (J>opMMpyiomeMCH repMachpouMT- 
hom nojiOBOM cncTeMbi. OuHaico k 3T0My npMBOUMT He TOJibKO nepeHoe Mop(J)oreHe3a no- 
jiobom cncTeMbi b JOBeHMjibHbie npomoTTMUbi, ho m yBejiMueHne pa3MepoB roHau, o6ycjiOB- 
jieHHoe ot6opom Ha 6ojiee BbicoKyio njiouoBMTOCTb nponiOTTHU. ^nccounauMH pa3BMTMH 
My>KCKMx m ^xeHCKMx roHau npn 3 tom B03HMKaeT M3-3a peTapuauMM Mop4>oreHe3a HMHHMKa. 


JleHTOHHbie nepBM — KOJiOHwajibHbie repMa^pouwTHbie >KHBOTHbie (BeKJie- 
MHHieB, 1961) C nOJIHMepHOH nOJIOBOH CHCTeMOH, 06pa30BaHH0H MHOrOHHCJieH- 
HbiMH repMa<J)pouHTHbiMH nojiOBbiMH annapaiaMH hjichhkob. ripHneM, Kax- 
uaa nporjiOTTHua, HecMOTpa Ha BbicoKyio CTeneHb ee MHTerpauHH b CTpo6HJie, 
ynacTByeT b nojiOBOM npouecce KaK OTuejibHaa oco6b (EeKjieMHiueB, 1961; Ty- 
jineB, 19966). Cpeun Eucestoda npeucTaBHTejm OTpaua Cyclophyllidea (uen- 

HH) BblUeJIHlOTCM 0 C 06 bIM pa3H006pa3HeM CpOKOB 3aKJiaUKH H TeMnOB pa3BHTHH 
MyxcKHX m xeHCKHx nojiOBbix opraHOB CTpodHJibi (OniMapiiH, 1979). Cpeun hhx 
H3BecTHbi 3yrepMa4)pouHTHbie, npoTaHupHnecKne w npoTeporwHHHecKHe (^op- 
Mbi (Fuhrmann, 1931). SyrepMa^pouHTHbie CTpodHJibi xapaKTepH3yiOTCH chh- 
XpOHHOH 3aKJiaUKOH, pa3BHTHeM H OUHOBpeMeHHbIM (J)yHKUHOHHpOBaHHeM B 
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nporjiOTTM^e Bcex opraHOB repMacjipouHTHoro nojioBoro annapaTa, npoTaHupn- 
necKMe — onepexaiomMM pa3BHTweM ceMeHHMKOB n KonyjiHTHBHbix opraHOB 
no OTHOUJeHHlO K HMHHMKy M XtejITOHHHKy (CnaCCKHH, 1963). Ilpn npOTOrMHMM 
opraHbi xceHCKon nojiOBon cncTeMbi b npomoTTnuax (jiopMnpyiOTCfl h (JiyHKuno- 
HnpyioT paHbuie ceMeHHMKOB n MyxccKoro KonyjiHTHBHoro annapaTa. 

ripoTaH^pHH n npoTornHMH B03HMKai0T H3-3a paccornacoBaHnn (unccouna- 
unn) Mop(J)oreHe30B MyxccKoro n xceHCKoro nojioBbix annaparaB nporjiorrau 
b npouecce reTepoxpoHHbix H3MeHeHnn nojiOBon cncTeMbi CTpo6MJibi b (Jmjiore- 
He3e uenHen. FIoctohhho nuymnn npouecc CTpobnjnmnn (o6pa30BaHne hobwx 
nporjioTTHA) npnBo/iMT k TOMy, mto b CTpo6njie 3pejibix uecTo jx npe^CTaBJieH 
nojiHbin cneKTp CTa^nn (J)opMHpoBaHMH nojioBoro annapaTa. Bjiarouapa oTOMy 
HCCJieAOBaHne Bcero ojxhoto 3K3eMnjmpa uecToubi no3BOJHieT nojiynnTb noji- 
Hyio KapTMHy Mop4)oreHe3a nojiOBon cncTeMbi CTpo6njibi. nooTOMy uenHn — 
y^o6HbIH oG^eKT H3yMeHHH reTepOXpOHHOH 3B0J110UMM OpraHH3aUHH XCnBOTHbIX. 
O^HaKO OCo6eHHOCTH (J)OpMHpOBaHHH M (^YHKUHOHHpOBaHMH nOJIMMepHOM nO- 
JIOBOM CHCTeMbI CTpoOnJlbl OKa3bIBaiOTCH HaMMeHee n3yHeHHbIMn He TOJlbKO B 
3BOJHOUMOHHOM, ho h b onncaTejibHon MopcJ)OJiorHH uenHen (flyGnHHHa, 1974). 
fleTajibHbie onncaHnn nojiOBOM CHCTeMbi CTpo6Hjibi M3BecTHbi jinuib y KpanHe 
He6ojibiuoro nncjia npeucraBnTejien oTpnua (TajiKnH, 1979; OniMapnH, 1981; 
TojiKaneBa, 1991). npnneM nporaraHnn cpeun CHCTeMaTHKOB HMeeT 6ojibiunn 
TaKCOHOMMnecKHH «Bec», HeM npOTaunpnH: npoTorHHHMecKne (J)opMbi uenHen 
B OTJlMHHe OT npOTaUUpHHeCKHX BblUeJIHlOTCH B CaMOCTOHTeJIbHbie poubl H jx axce 

ceMencTBa (Fuhrmann, 1931; CnaccKnn, 1951; Wardle, McLeod, 1952; Yama- 
guti, 1959; PbixcnKOB, TojiKaneBa, 1981). 

flo cero BpeMeHH npnnnHbi B03HHKH0BeHHH npoTaHupnn n npoTornHnn y 
uenHen He nouBeprajincb cneunajibHOMy obcyxcaeHnio. BburnnHyro Jinuib npeu- 
nojioxceHne, hto o6e (J)opMbi repMa(J)pounTn3Ma — npncnocobjieHnn, npemrr- 
CTByiomne caMoonjiouoTBopeHnio uenHen (BjiacoBa, 1981; PbixcnKOB, TojiKane- 
Ba, 1981). OuHaKo oto npeucraBjieHne BepHo jinuib OTnacra, TaK KaK He y Bcex 
odjinraTHO 3K3oraMHbix (J)opM uenHen roHaubi pa3BnBaiOTCH no npoTaHupn- 
necKOMy rany. KpoMe toto, MajiOBepoHTHO, MTodbi CTOJib pa3JinHHbie (J)opMbi 
repMa(J)pounTn3Ma, KaK npoTauapnn h npoTornHna, B03HnKJin 6bi no ouHon n 
Ton xce npnnnHe. 


MATEPHAJI M METO^HKA 

MccjieuoBaHnn Mop(J)0(J)yHKunoHajibHon opraHn3aunn CTpodnjibi npoTa- 
upnnecKnx uenHen npoBeueHbi Ha npe^CTaBHTejiHX ceMencTB Hymenolepidi- 
dae ( Aploparaksis larina (Fuhrmann, 1921), Confluaria capillaroides (Fuhrmann, 
1906), Diorchis elisae (Skrjabin, 1914), Echinatrium filosomum Spassky et Yurpa- 
lova, 1965, Microsomacanthus acus Spassky et Yurpalova, 1964, Tschertkovilepis 
setigera (Froelich, 1789), Wardium fusa (Krabbe, 1869), Urocystis prolifer Villot, 
1880), Dilepididae ( Pseudangularia sp.), Schistotaeniidae ( Ryjikovilepis dubini- 
nae (Ryjikov et Tolkatscheva, 1981)) n Anoplocephalidae ( Anoplocephala perfo- 
liata (Goeze, 1872)). Mop(J) 0 (J)yHKunoHajibHaH uncjxfiepeHunaunfl 3yrepMa(})po- 
UHTHbix cTpobnji n3yneHa y Hymenolepis megaloon (Linstow, 1901), Paraoligorchis 
skrjabiniana (Achumian, 1947), Dicranotaenia coronula (Dujardin, 1845), Micro¬ 
somacanthus arcuatus (Kowalewski, 1904), Retinometra skrjabini (Mathevossian, 
1945), Rodentolepis microstoma (Dujardin, 1845), Wardium creplini (Krabbe, 1869) 
(Hymenolepididae); Paranoplocephala omphalodes (Hermann, 1783), P\ blanchar- 
di (Moniez, 1891) (Anoplocephalidae). 
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Cpeun npoTorHHMMecKMX cJ)opM MCCJieAOBaHbi Tatria gu/yaevi Vasileva et al., 
2003, Joyeuxilepis acanthorhyncha (Wedl, 1855), Paraschistotaenia mathevossia- 
nae (Okorokov, 1956) (Schistotaeniidae); Paranoplocephaloides schachmatovae Gu¬ 
lyaev, 1998, Anoplocephaloides dentata (Galli-Valerio, 1905), Hokkaidocephala apo- 
demi (Iwaki, Tenora, Abe, Oku, Kamiya, 1994) (Anoplocephalidae); Leptotaenia 
ischnorhyncha (Luhe, 1898), Progynotaenia odhneri Nybelin, 1914 (Progynotae- 
niidae). 

UecTO^ OKpauiHBajiH khcjimm reMaTOKCMJiHHOM SpjiHxa, au(J)(J)epeHUMpoBa- 
JIH B 0.5—1 %-HOM paCTBOpe XCeJie30aMM0HHMHbIX KBaCUOB H CnnpTOBOM pac- 
TBope, noaKHCJieHHOM JieaHHOM yKcycHOM khcjiotoh. 3aTeM uepBew o6e3BOxcM- 
Bajiu b nocjieAOBaTejibHOCTH cnnpTOB (70—100 %), npocBeTJiajin b OBreHOJie m 
3aKjno4ajiM b KaHaacKHM 6ajib3aM. 

CpaBHHBajincb cpoKH 3aKJiauKH, TeMnbi Mop(J)oreHe3a MyxccKnx n xceHCKHX 
roHau, a TaKxce My>KCKoro n xeHCKoro KonyjiHTHBHoro annaparaB b npomoTTH- 
JX ax CTpobMJIbl. KoJIMHeCTBO HJieHHKOB nOACMHTbIBaJIOCb TOJIbKO B Tex MOpcJ)0- 
(J)yHKUHOHaJIbHbIX 30HaX CTpobMJlbl, B KOTOpbIX MOXCHO 06 l>eKTHBH 0 yCTaHOBHTb 
Hanajio hjih 3aBepuieHHe toto mjih mhoto Mop(J)0(l)yHKUHOHajibHoro npouecca: 
b 30Hax cnepMaToreHe3a (c (JjyHKunoHnpyioiuHMH ceMeHHHKaMn), oceMeHeHHH 
HJieHHKOB C pa3BMBaK)mMMHCH XteHCKHMH TOHauaMH H OOreHe3a (c (J)yHKUMO- 
HMpyiomHM hhhhhkom). 3pejiocTb ceMeHHMKOB (Hanajio cnepMaToreHe3a) ycTa- 
HaBjiMBajiacb no HajiHHHio cnepMbi b HapyxcHOM n BHyTpeHHeM ceMeHHbix ny- 
3bipbKax (hjih neuiHX ceMnnpoBOua) nponiOTTnu. Co3peBaHne HHHHHKa pe- 
rHCTpnpoBajiocb npH o6Hapy>KeHHH nepBbix onjiouoTBopeHHbix HHueKJieTOK b 
MaTKe. CnocobHOCTb xcchckhx nojiOBbix opraHOB k Konyjiflunn — no npncyT- 
ctbhk) cnepMbi b ceMHnpneMHHKe. OnKcaunn pa3MepoB ceMnnpneMHHKa pac- 
CMaTpnBajiocb, KaK npeKpameHne Konyjiflunn nporjiOTTna. 


Mop(Jio(J)ynKunonajibna5i opraimsamia ueimen 
C npOTaHJjpHHeCKHM THIIOM pa3BHTH5I roHa# 

B cooTBeTCTBHH c TeM hjih hhhm THnoM pa3BHTHH roHau b CTpobnjie uenHen 
(J)opMHpyeTC4 onpeaejieHHan nocjieuoBaTeJibHOCTb Mop(J)0(J)yHKUHOHajibHbix 30H, 
t. e. rpynn hjichhkob, HMeiomnx onpeuejieHHyio MopcJ)OJiorHio h (J)yHKUHOHajib- 
Hoe cocTOHHHe nojiOBoro annapaTa. B CTpobnjiax oyrepMac^pounTHbix uenHen 
H3-3a CHHXpOHHOH 3aKJiaUKH H (J)OpMHpOBaHH5I MyXCCKHX H XCeHCKHX nOJIOBbIX 
opraHOB HeTKO BblUeJIHIOTCfl MOpcJ)OCj)yHKUHOHaJIbHbie 30HbI, 06pa30BaHHbie 
pa3BHBaiOmHMHC4 nOJIOB03peJIbIMH H MaTOMHbIMH HJieHHKaMH. F[OJIOB03peJIbie 
repMa^pojiHTHbie hjichhkh otoh rpynnbi uenHen ouHOBpeMeHHO hbjihiotch ko- 
nyjinpyiomHMH. FlpHHeM, ujih othx uecrau xapaKTepHO (J)yHKUHOHHpoBaHHe ce- 
MeHHHKOB B pa3BHBaK)IHHXCH MaTOHHbIX HJieHHKaX. 3tZ aCHMMeTpHH B npOUOJI- 
XHTeJibHOCTH cnepMaToreHe3a h ooreHe3a Bbi3BaHa yMeHbmeHHeM nncjia nnue- 
KJieTOK B HHHHHKe H 3aJinOBOM HX OnJIOJJOTBOpeHHeM B y3KOH 30He CTpobHJI, 
obycjiOBJieHHbix BOCCTaHOBJieHHeM «KOHBeepHoro» Tnna CTpobnjibi b npouecce 
CTaHOBJieHHH Cyclophyllidea (TyjiHeB, 2002). KpoMe Toro, oyrepMa^poanTHbie 
uenHH — obbiMHO caMoonjiouoTBopnioiuHecfl, aBToraMHbie (JiopMbi. B hx CTpo- 
bnjie nacTO yuaeTCH obHapyxcHTb OBarnHnpoBaHHbiH unppyc b BarnHe toto >xe 
HJieHHKa. 

CTpobHJibi npoTaHapHMecKHx uenHen opraHH 30 BaHbi bojiee cjioxcho (raji- 
khh, 1979; OuiMapnH, 1979; 1981; BjiacoBa, 1981; TyjineB, TojiKaneBa, 1987; 
TojiKaneBa, 1991). B pe 3 yjibTaTe unccounaunn MopcJ)oreHe 30 B MyxccKnx n >KeH- 
ckhx roHau b hx CTpobnjie uncJ^epeHunpyeTCH 2 c^yHKUHOHajibHO pa 3 jjejibHO- 
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nojibix ynacTKa — cnepMaToreHe3a h ooreHe3a (TojiKaneBa, 1983). IlooTOMy 
BHeiUHHM npH3HaKOM npOTBHJipHH CJiyXCHT pe30p6UHH CeMeHHHKOB B HJieHH- 
Kax C pa3BHTbIMH XCeHCKHMH TOHajiaMH. npOTaHUpHHeCKHe UenHH HeTKO pa3- 
UCjihiotch Ha 2 rpynnbi no CTeneHH nojiHMepHOCTH (nncjiy hjichhkob) crpodn- 
Jibi. npe^CTaBHTejin nepBon hmciot nojiHMepHyio, MHoronjieHHKOByio CTpo6njiy 
(CnaccKan, 1966; OmMapnH, 1979; BjiacoBa, 1981). CtpoGhjih bhuob, o6pa- 
3yiomHx BTopyio rpynny, Me30MepHbi (TyjineB, TojiKaneBa, 1987; Georgiev, Mu¬ 
ral, 1993). 

Bojibinan nacTb uenHen c npoTauapHnecKon ctpo6mjioh nepBoro Tnna — 
npe^CTaBHTejm ceM. Hymenolepididae. Hx o6T>euHHHeT p hu o6mnx nepT opra- 
HH3aUHH. 3t0 UeCTOAbI c y3KOH CTpodHJIOH, 06pa30BaHH0H MHOrOHHCJieHHbIMH 
nOnepeHHO BbITHHyTbIMH HJieHHKaMH, B KaXC^OM H3 KOTOpbIX pa3BHBaeTCH OTHO- 
CHTejibHo Hedojibinoe hhcjio reKcaKamoB. B npouecce ctpo6hjihuhh coMara- 
necKHM Mop(|)oreHe3 nponiOTTHu 3HannTejibHO onepexcaeT 3aKJiauKy nonoBbix 
opraHOB. B pa3BHBaiomHxcH nponioTTnuax CTpodnjibi nepBOHanajibHO noHBJineT- 
ch 3aKJia^Ka MyxccKoro KonyjiHTHBHoro annapaia (TajiKMH, 1979). 3aTeM ouho- 
BpeMeHHO 3aKJia,abiBaiOTC5i ceMeHHHKH n o6iuhh 3anaTOK xcchckhx roHau n ce- 
MHnpneMHHKa. OuHaKO ecjin pa3BHBaioiUHecH ceMeHHHKH 6biCTpo npnodpeTaiOT 
6a3ajibHyio njiacTHHy, to 3anaTOK HHHHHKa h xcejiTOHHMKa BnjiOTb jxo Konyjinunn 
h oceMeHeHHH nporjiOTTHu coxpaHneTCH b Bnue HejnuJxjjepeHUMpoBaHHon rpyn¬ 
nbi CTBOJiOBbix KJieTOK BOKpyr (jjyuaajibHon Mac™ pa3BHBaK)merocH ceMHnpn- 
eMHHKa. TeM caMbiM b CTpodnjie npoTaHupnHecKnx uenHen nepBbiM juuJxjjepeH- 
unpyeTCH cf)parMeHT,. hjichhkh Koraporo couepxcaT TOJibKO pa3BHBaioiUHecH ce¬ 
MeHHHKH h KonyjiflTHBHbiH annapaT — 6ypcy unppyca, ceMeHHbie ny3bipbKH, 
BarnHy h ceMnnpneMHHK (pnc. 1, 7). IlooTOMy hjichhkh nepBon Mop(})0(f)yHK- 
UHOHajibHOH 3ohh CTpodnjibi (cnepMaToreHe3a hjih no;iOB03pejibix MyxccKnx 
HJieHHKOB) couepxcaT (fiyHKUHOHHpyioiuHe ceMeHHHKH h cnocodHbi Konyjinpo- 
BaTb. llepeuHHH rpaHnua 3toh 3ohh ({mKcnpyeTCH no noHBJieHHio cnepMaT030H- 
UOB b HapyxcHOM h BHyTpeHHeM ceMeHHbix ny3bipbKax (pnc. 1, 2). B 3tom (}>par- 
MeHTe CTpodnjibi o6biHHO npoHcxouHT KonyjmuHH h oceMeHeHne nporjioTTnu. 
npnneM 3anojiHeHne ceMnnpneMHHKa cnepMon, conyTCTByiomee KonyjinuHH, 
nponcxouHT HecKOJibKO no3UHee noHBJieHHH cnepMaT03onuoB b ceMeHHbix ny- 
3bipbKax, hto yKa3biBaeT Ha donee MeuJieHHbie TeMnbi (jjopMnpoBaHHH xcchckhx 
KonyjiHTHBHbix opraHOB HJieHHKa. 

Mopcf)oreHe3 HHHHHKa h xcejiTOHHHKa HaHHHaeTcn nocjie oceMeHeHHH npo- 
rJIOTTHU B MyXCCKOH MOp(f)0(f)yHKUHOHaJIbHOH 30He CTpodnjibi. OjIHOBpeMeHHO 
co CHHxceHneM aKTHBHOCTH cnepMaToreHe3a ceMeHHHKH yMeHbmaiOTCH, a noc- 
Jie ero npeKpameHHH — pe3op6npyiOTCH. 3 tot npouecc conpoBOxcuaeTcn nepe- 
MemeHneM cnepMaT03ouaoB b ceMeHHbie ny3bipbKH, hto yBejiHHHBaeT hx o&b- 
eM (pnc. 1, 3). OuHOBpeMeHHO pacTyT pa3Mepbi ceMnnpneMHHKa, hto yKa3biBaeT 
Ha HeOUHOKpaTHOCTb KOnyjIHUHH Mexcuy pa3HbIMH UeCTOUaMH HJIH HJieHHKaMH 
pa3Hbix (|)parMeHTOB ouhoh h toh xce CTpodnjibi (OniMapHH, 1981). B pe3yjibTaTe 
y npOTaHupHHecKHx rHMeHOJiennuHu hjichhkh c Hepa3BHTbiM hhhhhkom OKa3bi- 
BaiOTCH oceMeHeHHbiMH. /I,jih o6o3HaneHHH 3Toro cnocoda KonyjinuHH, xapaKTe- 
pn3yiomerocH onepexcaiomnM onjiouoTBopeHneM nporjiOTTnu c He3pejibiM hhh¬ 
hhkom, Mbi 3anMCTByeM TepMHH «KopnoraMHH», Hcnojib3yeMbin b HeMaTOJiornn 
UJih o6o3HaneHHH onjiouoTBopeHHH lOBeHHJibHbix caMOK Alantonematoidea (Ne- 
matoda) (Cjio6ouhhiok, 1984). 

nocjie peuyKUHH CeMeHHHKOB nporJIOTTHUbl C pa3BHBaiOiUHMHCH XCeHCKHMH 
roHauaMH couepxcaT TOJibKO MyxccKOH KonyjiHTHBHbin annapaT, couepxcamnn b 
ceMeHHbix ny3bipbKax cnepMaT03onubi. OuHaKO He y Bcex npoTaHupnnecKHx rn- 
MeHOJiennunu oth nporjioTTHUbi ynacTByioT b KonyjinuHH. B hbcthocth, y D. eli- 
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Phc. 1. Mopc|)orene3 nponioTma npoTairapHMecKHx Cyclophyllidea. 

1—4 — Echinatrium filosomum , 5—8 — Pseudangularia sp. (7, 5 — pa3BHBaK>LHMecA 4JieHMKM; 2, 3> 7— MyaccKwe 
HjieHHKn; 6 — pasBHBaiomHftca My^KCKoft mjichmk; 4 , 8 — xeHCKne hjichukh). 

Fig. 1. Morphogenesis of proglottides of the protandrous Cyclophyllidea. 


sae h W. fusa pa3Mepbi HapyxcHoro h BHyipeHHero ceMeHHbix ny3bipbKOB b MJie- 
HHKax c pa3BHBatoiJUHMCH hhmhhkom ocTaioTCfl nocTO^HHbiM h. CoxpaHeHHe pa3- 
MepOB ceMeHHbix ny3bipbKOB B MJieHHKaX 6e3 CeMCHHMKOB, I10-BH£HM0My, B03- 
moxcho TOJibKo b tom cjiynae, ecjiH 3th npomoTTH/tbi He ynacTBytoT b Kony- 

JIHLtHM. 
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Cjiejiyiomafl Mop^ocJiyHKUHOHajibHafl 30Ha CTpoOnjibi (JiepTMjibHbix xchckmx 
HJICHMKOB 06pa30BaHa npOTJIOTTMJtaMM CO C(J)OpMMpOBaHHbIM 5IMHHMKOM, xeji- 
tohhmkom, MaTKOH m c 3anojiHeHHbiM cnepMOM ceM^npMeMHMKOM (puc. 1 , 4 ). 
B 3tom 30He CTpo6njibi npoMcxojiMT onjio/ioTBopeHMe ^HueKJieTOK, mx nepexo# 
b MaTKy. 3tm npoueccbi conpoBoxjiaioTCfl napajuiejibHOM pe3op6uMeH HMHHMKa 
m >KejiTOHHHKa. Pa3Mepbi 3Toro ynacTKa CTpoOnjibi hcbcjimkm m BapbMpyiOT b 3a- 
bmcmmoctm ot CTeneHH nojiHMepHOCTM uecTo^bi. Y nojiMMepHbix rMMeHOJienM- 
jxhjx co ctpo6hjiom m3 500 m 6ojiee hjichmkob mx moxct 6biTb jxo 30 . TaKMM o6pa- 
30M, y HaCTOflmMX npOTaHJtpMHCCKMX (J)OpM B CTpoOMJie OTCyTCTByiOT HJieHMKM, 
oaHOBpeMeHHO cojtepxamMe c^yHKUMOHMpyiomMe MyxcKMe m xeHCKMe roHaabi: 
MyxcKMe nporjioTTM/ibi oraejieHbi ot xchckmx (J)parMeHTOM ctpo6mjim, coctoh- 
IUMM M3 pa3BMBaK)mMXC5I XCHCKMX HJICHMKOB. TepMMHajIbHafl M0p(J)0(f)yHKUM0- 
HajibHaa 30Ha ctpoOmjih npoTaHjipMHecKMx TMMeHOJienMjtMjt o6pa30BaHa pa3BM- 
BaiOlUMMMCH M 3pejIbIMM MaTOHHbIMM HJICHMKaMM, B KOTOpbIX OTCyTCTByiOT CC- 
MeHHMKM. 

Me^KJiy HaCTOHIHMMM 3yrepMa(J)p0aMTHbIMM M npOTaHJtpMHCCKMMM UenHHMM 
cymecTByeT HenpepbiBHbiM p*m nepexojiHbix (jiopM, pa3JiMHaiomMxcfl no cTeneHM 
jiMecouMauMM MopcJ)oreHe30B MyxcKMx m xeHCKMx roHajt. CpejtM TMMeHOjienMjiMji, 
k opraHM3auMM syrepMac^pojiMTHbix uenHeM HaMOojiee 6 jim3km Paraoligorchis skrja- 
biniana (ryjiaeB, HenyjiMH, 1996 ) m Hymenolepis megaloon (cm. TaOjiMuy), y koto- 
pbix Hanaro cnepMaToreHe3a coBnauaeT c HanajiOM occmchchma npoDiorrau. 

IlpoTaHjipMfl BToporo TMna oOHapyxeHa y p*ma uenHeM c Me 30 MepH 0 M CTpo- 
6mjiom — Pseudangularia sp. (Dilepididae) (Georgiev, Murai, 1993 ), Ryjikovile- 
pis dubininae (Schistotaeniidae) (ryjmeB, TojiKaneBa, 1987 ) m Anoplocephala per- 
foliata (Anoplocephalidae) (CnaccKMM, 1951 ). B otjimhmc ot npoTauapMHecKMx 
Hymenolepididae 3tm uenHM mmciot 6 ojiee KopOTKyio crpoOMjiy, o 6 pa 30 BaH- 
HyiO 3 HaHMTejIbHO MCHbllJMM HMCJIOM HJICHMKOB, HO KOTOpbIM CBOMCTBCHHa Bbl~ 
coKan MHjiMBMjiyajibHaH njiouoBMTOCTb. B CTpoOMjie 3tmx uecTOu npaKTMHecKM 
OTcyTCTByeT meMKa mjim BHyTpeHHHH cerMeHTauMH onepoKaeT Hapy>KHoe HJie- 
HeHMe. B Me 30 MepH 0 M CTpoOMjie stmx uenHen, HacHMTbiBaiomeM jxo 100 hjichm- 
KOB, HMCJIO (J)epTMJIbHbIX XCHCKMX HJICHMKOB HCBCJIMKO — JXO 5 . My>KCKMe M 
xeHCKMe roHajibi y 3tmx uecToa 3 aKjiaubiBaiOTCfl ouhobpcmchho, mjim o6iumm 3 a- 
naTOK ceMHnpMeMHMKa m xchckmx roHaa o6oco6jihctch jia>Ke paHbiiie ccmchhm- 
KOB (pMC. 1 , 5 ). ripM 3 TOM 3 aHaTOK HMHHMKB OHCHb KpynHbIM, HO CTO (J)OpMO- 

Pa3JiM4MH b CTeneHM flHccouHauHH MopcJ)oreHe3a roHa^ h KopnoraMHOH KonyjiHHMM 
y 3yrepMa4)po^MTHbix rMMeHOJienM^H^ 

Differences in rates of dissociation of the gonad morphologenesis and the karyogamic copulation 

in euhermaphoditic hymenolepidids 
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Hanaiio oceMeHe- 
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> 
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Hepe3 24—26* 
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Hepe3 15—17 

Rodentolepis microstoma 


Hepe3 40—42 

Hepe3 45 


Microsomacontus arcuatus 


Hepea 22-25 

Hepe3 50—55 
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Hepe3 30—35 
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Hepe3 30—35 

Dicranotaenia coronula 


Hepe3 38—42 

Hepe3 72—80 

Hepe3 56—60 


npHMenaHHe. * — mhcjio npomornm. 
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Pmc. 2. Ryjikovilepis dubininae (Ryjikov et Tolkatscheva, 1981). 

1 — o6lUHM BHU CTpo6n/Ibl, 2 — (frparMeHT CTpo6n/Ibl C M}OKCKHMM H XeHCKHMH n0/10B03pe/IbIMH MJieHHKaMH. 

Fig. 2. Ryjikovilepis dubininae (Ryjikov et Tolkatscheva, 1981). 

o6pa30BaHne b otjim4mc ot 3a4aTK0B ccmchhmkob npMocTaHaBJiHBaeTCH. B pe- 
3yjibTaTe Mopcf)oreHe3 ccmchhukob h KonyjiHTMBHoro annapaTa HJieHMKa 3Ha- 
4HTejibHo onepe>KaeT MopcJ)oreHe3 4H4HHKa w acejiT04HMKa (pnc. 1, 6). flocjie 
npeKpauaeHM4 cnepMaToreHe3a w pe^yKUMH ccmchhmkob cnepMaT030M£bi Ha- 
KaruiMBaioTCfl b neTJinx ceM^npoBO^a (Pseudangularia sp.) (pwc. 1, 7) hjih b Ha- 
py)KHOM ceMeHHOM ny3bipbKe ( R . dubininae , A. perfoliata) (pwc. 2, 2). OziHOBpe- 
mchho c 3tmm npoueccoM npoMcxo/iMT GbicTpbiH Mop(f)oreHe3 xceHCKMx roHa^. 
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IIpH 3 tom y 3 thx uenHen b oranune ot npoTaHupnnecKnx Hymenolepididae pa3- 
BHBaiOmHHCH 5IH4HHK 6yKBajlbHO BbITeCH5ieT CeMCHHHKH, 3anOJIH5HI Becb Od^eM 
MeayjlJIbl (pHC. 1, 8 ). HjieHHKH XeHCKOH MOpC^OC^yHKUnOHajIbHOn 30HbI CTpodH- 
Jlbl COaepXCaT TOJIbKO C(})OpMnpOBaHHbin 5IHHHHK, XCejlTOHHHK H KOnyjlHTHBHblH 
annapaT. 

Y Pseudangularia sp. nponcxounT oneHb paHHee oceMeHeHne npomoTnu: ce- 
MBnpweMHHK K)BeHHJTbHbIX npOTJIOTTnU C pa3BHBaiOmHMHC5I CeMeHHMKaMH yxe 
3anojiHeH cnepMon (pnc. 1 , 6 ). npnneM pa3Mepbi ceM5mpneMHnKa ocTaioTCH 
HeH3MeHHbiMH b TeneHne Bcero OHToreHe3a HjieHHKa, hto CBnueTejibCTByeT 06 
oaHopa30BOH Konyjmunn npomoTTnu 3 thx uecTO jx (pnc. 1, 6—8). A nocKOJib- 
Ky od^eM cnepMbi b ceM5m3BepraTejibHOM KaHaae n neTjwx ceMjmpoBoaa (})ep- 
THJibHbix xceHCKHx MjieHMKOB Pseudangularia sp. con3MepnM c oOtcmom cnep¬ 
Mbi b ceMHnpneMHHKe lOBeHHJibHbix hjichhkob, to moxcho npeanojioxcMTb, uto 
HM eHHO ohm KonyjinpyioT Me^Kuy co6on. 3 to nouTBepxcuaeTcn Taioxe Haxoxcae- 
HneM TOJibKO b xceHCKon Mac™ CTpodnjibi Pseudangularia sp. hjichmkob c coKpa- 
meHHon 6ypcon unppyca. AHajiornnHyio KopnoraMHyio cJ)opMy Konyjmunn Mbi 
odHapyxcnjin y aHonjiouecjjajrnuHbix uecToa A. perfoliata. Y R. dubininae Mex- 
JX y codon KonyjinpyioT MyxccKne n pa3BnBaiomnec5i xeHCKne HJieHnKn pa3Hbix 
CTpodnji (pnc. 2, 2). CnepMa moxcct nepeHOcnTbca no oSiueMy BarnHajibHOMy 
npoTOKy b nepeuHioio nacTb crpoOnjibi, b pa3BnBaiomnecfl xceHCKne njieHHKH. 


IIpHHHHbi B 03 HHKH 0 BeHHH npoTaHupnn Hymenolepididae 

Cbct Ha npnnnHbi B03HHKH0BeHH5i npoTaHapnnecKHx Hymenolepididae npo- 
jiHBaeT TecHa^i CBH3b npoTaHupnn c 3K3oraMHon Konyjmunen 3thx uecToa. 
^encTBHTejibHO, Bee npoTaHupnnecKne uenHH, He3aBncnMO ot rana npoTaHu- 
pnn, — 3K3oraMHbie, nepeKpecTHO Konyjinpyioiune uecToabi (Fuhrmann, 1931; 
PbixcHKOB, TojiKaneBa, 1981) hjih (})opMbi, ocymecTBjnnomne nHSpnunHr BHyTpn 
oaHon CTpodnjibi (OniMapnH, 1981). 3K3oraMH5i 3thx uenHen uoKa3biBaeTC5i KaK 
np^MbiMH HaxoaKaMH nx b coctohhhh in copuli (Perejib, 1987), Tax n pa3BHTH- 
eM pa3JiHHHbix CTpyKTyp nx KonyjiHTHBHoro annapaTa, npenATCTByioiunx caMO- 
omioaoTBopeHHio nporjTOTTHa (CnaccKnn, 1963). 06men3BecTHO, hto ochobhoc 
cejieKTHBHoe npenMymecTBO nepeKpecTHoro ornioaoTBopeHna coctomt b noBbi- 
ineHHon npncnocodjieHHocTn noTOMCTBa. 3mnornHecKnM ycjiOBneM 3(})(})eK- 
THBHOCTH 3T0H (})OpMbI nOJlOBOTO pa3MHOXeHH5I 5IBJ15ieTC5I BbICOKafl njlOTHOCTb 
nonyjmunn xcnBOTHbix. B otom OTHOineHHH npoTaHapnnecKne Hymenolepididae 
He 5IBJ15HOTC5I MCKJIIOHeHMeM, nOCKOJlbKy 06 bIHH 0 HMeiOT BblCOKyiO njlOTHOCTb 
oco6en b KHineHHHKe xo3*inHa. 

B OTJiHMne ot 3yrepMacJ)pounTHbix uenHen, y KOTopbix Ojiarouapn aBTora- 
MHM 3(J)(J)CKTMBH0CTb OnjIOUOTBOpeHHH npOTJIOTTHU CTOnpOUeHTHa, OmiOUOTBO- 
peHne 3K3oraMHbix n 6nnapeHTajibHbix uecToa TpeOyeT 3HaHMTejibHO 6ojibiuen 
nacTOTbi Konyjmunn, TaK KaK Kaxua^ npomoTTnua coxpaH^eT b nojiOBOM npo- 
uecce cbok) mumBnuyajibHOCTb. no3TOMy, 3a oneHb peuKMMn ncKjnoneHnflMn, 
Kaxcubin njieHMK uojixceH 6biTb onjiouoTBopeH upyrnM. npnneM Kaxcabin njieHHK 
uenHen n3-3a «KOHBeepHoro» Tnna CTpodnjibi uojixceH SbiTb onjiouoTBopeH b 
CT poro onpeuejieHHbin momcht OHToreHe3a n3-3a HeodxounMOCTn 3aBepmeHn5i 
3M6pnoreHe3a reKcaKaHTOB jxo OTuejieHn^ MaTOHHbix njieHnKOB ot CTpbdnjibi 
(ryji^eB, 2002). OneBnuHO, hto 3(})(})eKTnBH0CTb pa3MHOxceHn5i npn OnnapeH- 
TajibHon KonyjiHunn uenHen 6yueT noBbimaTbCH KaK npn npouJieHnn nepnoua 
Konyji^unn HJieHnKOB, TaK n npn yMeHbmeHnn nacTOTbi nojiOBbix KOHTaKTOB 
uecToa. 
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YHHBepcajibHbiM cnoco6 yMeHbineHHM MacTOTbi KonyjiHunn npn yBejiHMeHnn 
nojiHMepHOCTH CTpo6njibi uecTO r — oxiHOBpeMeHHafl (rpynnoBan) KonyjiHunn 
HecKOjibKHx nporjiOTTHZi (TyjiHeB, 1996a). Heo6xounMbiMn MopcjKuiornMecKHMH 
npezinocbijiKaMH ujih nepexoua k 3toh 4>opMe KonyjiHunn hbjihctch ouhocto- 
pOHHOCTb nOJIOBbIX nop H HaJIHHHe HeCKOJlbKMX MJieHHKOB, HaXOZIHmHXCH npn- 
MepHO Ha OAHHaKOBOH CTaAHH pa3BHTHH. BbICOKafl CKOpOCTb 06pa30BaHHH HO- 
BblX MJieHHKOB, npHBOUHIUaH K yBeJIHMeHHK) nOJIHMepHOCTH CTpo6HJlbI crjia- 
xcHBaeT B03pacTHbie, a cjieuoBaTejibHO, h Mop(J)o4)yHKUHOHajibHbie pa3JinMHH 
Mexcuy cocexjHHMH MjieHHKaMH. npHMeM 3th pa3JiMMHM 6yuyT TeM MeHblUe, MeM 
Bbime nojiHMepHOCTb CTpo6Mjibi. KpOMe Toro, rpynnoBan KonyjiHUHH mjichhkob 
3(J)4)eKTHBHa npH ojiHOCTopoHHOCTH nojiOBbix OTBepCTHH Ha 6ojibLUHx OTpe3Kax 
CTpo6Hjibi. llo3TOMy npH nepexojxe k 3toh c})opMe Konyimunn, cejieKTHBHoe 
npeHMymecTBo hmcjih CTpo6Hjibi uenHeH, y kotopmx nojiOBbie aTpHyMbi pacno- 
jiarajiHCb He cjiynaHHO, KaK y 3yrepMacJ)pojxHTHbix c})opM, a rpynnaMH no o6eHM 
CTopoHaM CTpo6Hjibi HjiH yHHjiaTepajibHO. Ejiarouapn yHHJiaTepajibHOCTH nojio- 
Bbix nop penpojiyKTHBHoe noBeueHne uenHeH npHo6peTaeT MepTbi, cbohctbch- 
Hbie M0H030HHHbiM xcHBOTHbiM (TyjiHeB, 1996a). 

B pe3yjibTaie Toro mto OHToreHe3 nporjiouHji npoieKaeT b cociaBe CTpo6n- 
jibi, uenHH — BbicoKOHHTerpnpoBaHHbie KOJiOHHajibHbie xchbothmc, y KOTopbix 
(J)yHKII,HH pa3MHOXCeHHH nepeXOUHT OT npOrjlOTTHa K CTpo6HJie. riOOTOMy CTpO- 
6njia uenHeH, He3aBHCHMO ot rana pa3BHTHH roHau (3yrepMacJ>poziHTHoro, npo- 
TanapHHecKoro hjih npoieporHHHMecKoro), Bcerua repMacjjpouHTHa (TojiKaneBa, 
1983). B pa3Hbix ynacTKax «KOHBeepHon» CTpo6Hjibi uenHen Bcerua HaxouHTCH 
(JiyHKUHOHHpyioiuHe MyxccKHe n xceHCKne nojiOBbie opraHbi, o6ecneMHBaioiuHe 
CBoeBpeMeHHyio KonyjinuHio, onjiouoTBopeHne HnueKjieTOK h 3M6pnoreHe3 reK- 
caKaHTOB. riooTOMy y uenHeH pa3H0B03pacTHbie repMacJipouHTHbie mjichhkh mo- 
ryT BbinojiHHTb jih6o TOjibKO 4>yHKUHK) cnepMaToreHe3a, jih6o TOJibKO ooreHe3a 
H OnJlOUOTBOpeHHH HHUeKJieTOK. AHaJlOrHMHbIM 06pa30M (JiyHKUHIO OCeMeHeHHH 
b repMacJipouHTHOH CTpo6Hjie MoryT o6ecneMHBaTb mjichhkh c pa3BHBaiomHMHCH 
XCeHCKHMH TOHauaMH HJIH uaxce MaTOHHbie MJieHHKH, npH HaJlHMHH B CTpo6HJie 
o6mero BarHHajibHoro npoTOKa. llouo6HaH Mop^ocfiyHKUHOHajibHaH UH(|)(|)epeH- 
unauHH h nepepacnpeuejieHne 4>yHKUHH nojiOBon CHCTeMbi CTpo6Hjibi b cjmjio- 
reHe3e uenHen OKa3biBaeTCH bo3moxchoh, noTOMy mto uenHH ocTaiOTCH repMa- 
4>pouHTHbiMH opraHH3MaMH. Hmchho 3Ta BaxcHenmaH MepTa opraHH3auHH, KaK 
6yueT noKa3aHO HHXte, Hajioxauia OTneMaTOK Ha nepecTponKH nojiOBoro annapa- 
Ta nporjiOTTHu n nojiOBon cncieMbi cipo6njibi b 4>njioreHe3e uenHen npn nepe- 
xoue HX K BTOpHMHOH 3K30TaMHH. 

YBejiHMeHHe Mncjia ouHOBpeMeHHo KonyjinpyioiuHX nporjiOTTnu y 3K3oraM- 
Hbix nojiHMepHbix uecTOu yMeHbiuaeT MacTOTy nojiOBbix KomaKTOB Mexcay hh- 
mh n uejiaeT npouecc nepeKpecTHon KonyjiMunn 6ojiee 3(J)(})eKTHBHbiM. OuHa- 
ko pacinnpeHne MopcJjocJjyHKunoHajibHon 30Hbi KonyjinpyioiuHX nporjiOTTnu y 
uenHen He MOxceT nponcxojxnTb ouHOBpeMeHHO KaK 3a cmct 6ojiee mojioumx, TaK 
n 3a CMeT 6ojiee 3pejibix nporjioTTHjx. IIphmhhoh TOMy HBJiHeTCfl nx «KOHBeep- 
Hbin» Tnn 4>opMHpoBaHHH CTpo6njibi: KaK yxce 6buio CKa3aHO Bbime, mjichhk 
uenHen no uocTnxceHHio nojiOBon 3pejiocTH uojixceH 6biTb CBoeBpeMeHHO onjio- 
UOTBopeH, MTo6bi reKcaKambi ycnejin c(J)opMnpoBaTbCM jxo OTuejieHHH MaTOMHO- 
ro MJieHHKa ot CTpo6njibi (TyjiHeB, 2002). l~Io3TOMy pacmnpeHne MopcJiocJiyHK- 
UHOHaJlbHOH 30HbI KOnyjIHUHH MOTJlO OCymeCTBJlMTbCH TOJlbKO nyTCM BKJHOMe- 
HHH B Hee TOJlbKO pa3BHBaK)lUHXCH MJieHHKOB. Mop(|)O.J10rHMeCKOH OCHOBOH UJ1H 
3Toro npouecca nocjiyxcnjia H3BecTHan pacTHHyTOCTb bo BpeMeHH cnepMaTore- 
He3a, uonycKaioiuan ouHOBpeMeHHoe yMacTne b Konyjinunn KaK hjichhkob 3a- 
BepninBiunx cnepMaToreHe3, TaK n TOJlbKO mto ero HaMaBmnx. YMacTne nocjieu- 
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hhx b rpynnoBOM KonyjnnjHH nponiOTTHfl 6yaeT npnBoanTb k onepexcaiomeMy 
oceMeHeHHio nepe^HHx nporjiOTTH# c eme He ccj)opMHpoBaHHbiM hhhhhkom. 

ConyTCTByiomaH otoh (J)opMe npoTaHjipHH aKcejiepauHH cpokob 3aKJiaaKH h 
Mopcj)oreHe3a MyxccKnx roHaa h KonyjiHTHBHoro annapaTa tccho CBH3aHa c ko- 
pnoraMHOH KonyjiHUMew. 3to noOTBepxc^aeTCH npe3BbiHaHHO hihpokhm pacnpo- 
CTpaHeHneM KopnoraMHH cpe^H uenHen h ocoOeHHO cpean Hymenolepididae. 
OpaKTHHecKH Bee 3yrepMa4)poaHTHbie rHMeHOJiejienHanabi, coxpaHHBHine 6ojiee 
mjih MeHee npoaojDKHTejibHyio repMa(j)poaHTHyK) (|)a3y b pa3BHTHH h (j)yHKUHO- 
HMpoBaHHH nojiOBoro annapaTa nporjiOTTHflbi, xapaKTepH3yiOTCfl He TOJibKO one- 
pexcaiomnM C03peBaHneM ceMeHHHKOB, ho h onepexaiomeii KonyjinuHeH njie- 
HMKOB C Hec4)OpMHpOBaHHbIMH XCeHCKHMH rOHa^aMH. PaHee 3Ta aCHMMeTpHH 
MopcJ)oreHe30B MyxccKHX n xcchckhx roHa# onucbiBajiacb HaMH, KaK «(J)yHKuno- 
HajibHaa npoTaH£pnfl» (ryjmeB, 1989). 

OneBH^HO, hto aKcejiepauHH Mopc})oreHe3a ceMeHHHKOB h KonyjumiBHoro 
annapaTa, oOycjiOBJieHHan yBejinneHneM nojiHMepHoc™ CTpo6MJibi, ocymecT- 
BJiHJiacb b cJ)HJioreHe3e npoTanzipHHecKHX uecTOfl TaKxce Ojiaroaapn OTdopy Ha 
KopnoraMHio. 3th aBa npouecca B3anMOCBH3aHbi h npoTexaiOT oaHOBpeMeHHo. 
PacnmpeHne MopcJ)o4)yHKUHOHa^bHOH 30Hbi KonyjiHUHH 3 a cneT KopnoraMnn 
pacumpneT cneKTp Mopcj)0(j)yHKUHOHajibHbix coctohhhh nporjiOTTna, roTOBbix 
k KonyjiHunn h TeM caMbiM npojiOHrnpyeT nepnoa OHToreHe3a nporjiomm, b 
TeneHne Koraporo OHa MOxceT npoH30HTH. 3Ta ocodeHHOCTb Mop(J)oreHe3a no- 
jioboto annapaTa HMeeT Sojibuiyio a^anTHBHyio ueHHOCTb, nocKOJibKy «KOHBeep- 
Hbin» ran CTpoSnjibi uenHen, HanpoTHB, orpaHHHHBaeT cpoKH KonyjinuHH npo- 
hiotthu. TaKHM o6pa30M, no cpaBHeHHK) c yHHJiaTepajibHbiMH 3yrepMacJ)poaHT- 
HblMH (J)OpMaMH, CeJieKTHBHOe npeHMymeCTBO B yCJIOBHHX nOCTOHHHO BbICOKOH 
CpeaHen HHTeHCHBHOCTH HHBa3HH #e(|)HHHTHBHOrO X03flHHa 6yUyT HMeTb nenHH 
c 6ojiee paHHHM C03peBaHneM ceMeHHHKOB n KonyjiHTHBHbix opraHOB. 

Ha nepBOM 3Tane obojhouhh npoTaHupnn B03HHKaiOT «(J)yHKUHOHajibHO» 
npoTaHapnHecKHe (j)opMbi c KopnoraMHbiM cnocodoM KonyjinuHH, HMeiomne He- 
3HaHHTejibHyio acHMMeTpHK) MopcJ)oreHe3a xcchckhx n MyxccKHx roHaa (cm. Ta6- 
Jinuy). B CTpoSnjie othx uecTou noflBjmeTca Mopc|) 0 (f)yHKUHOHajibHafl 30Ha Myxc- 
ckmx nporjioTTna, KonyjiHpyiomHx Mexay co6oh h oSecnenHBaiOLUHx oceMeHe- 
HHe Sojlbmoro HHCJia npOTJIOTTHU C lOBeHHJIbHbIM, (J)OpMHpyK)lHHMCH HHHHH- 
kom. OHa npncyTCTByeT b CTpoOnjie Bcex 3K3oraMHbix uecToa, HBJiHHCb xo- 
pouiMM MapxepoM uaHHoro rana repMac|)pouHTH3Ma. 

Ha btopom 3Tane b pe3yjibTaTe Bee 6ojiee paHHen 3aKJiauKH nojiOBoro anna¬ 
paTa K)BeHHJibHbie nporjiOTTH^bi uenHen CTaHOBHTCH nporeHeTHnecKHMH (ryjin- 
eB, 2002). K)BeHHJiH3auHH Mopc})OJiorHHecKoro oOjiHKa nojiOB03pejibix hjichhkob 
HeH36excH0 6yueT conpoBo;>KuaTbCfl cymecTBeHHbiM yMeHbiueHHeM hx BHyTpeH- 
Hero o6i>eMa. no-BHUHMOMy, 3tot npouecc BJieneT 3a co6oh pa3pymeHHe paHee 
CJIOXCHBLUHXCH TOnOTpa({)HHeCKHX KOOpaHHaUHH Me^Kay pa3MepaMH npOTJIOTTM- 
Rbi w ee repMa({)po£HTHoro nojiOBoro annapaTa. B npouecce otoh nepecTponKH 
B03HHKaiOT HOBbie hx cooTHOuieHHH. B (})HJioreHe3e Aploparaksinae h Diorchi- 
nae HHTeHCH(J)HKauHH ctpoOhjihuhh h aKcejiepaunfl 3aKJiau,KH nojioBbix opraHOB 
npHBejiH He TOJibKO k 3aaepxcKe pa3BHTHH xcchckhx roHaa, ho h k ojinroMepn- 
3auHH HHCJia ceMeHHHKOB. 3to noaTBepxcAaeTcn pe3KHM coKpameHneM nncjia 
ceMeHHHKOB y npoTaHapnnecKHx Aploparaksis (1 OTHOCHTejibHo KpynHbin ce- 
MeHHHK) h Diorchis (2 OTHOCHTejibHo HeOojibuiHx ceMeHHHKa). TecHan CBH3b 
npOTaH/ipHH C TJiySOKOH K)BeHHJIH3aUHeH oOjlHKa n0J10B03pejIbIX npOTJIOTTHa 
Haxo^HT noaTBepxcaeHHe b CTpoeHHH nojiOBOH CHCTeMbi npoTaHapn^ecKOH Uro- 
cystis prolifer, B CTpoOnjie otoh mhhhbtiophoh Me30MepH0H uecToabi othhoh 
ao 1.5 mm okojio 50 nonepenHO BbiTHHyrax hjichhkob, a pa3Mepbi MyxccKnx 
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nojiOB03pejibix nponiornm, hmcioiuhx Bcero 2 ceMeHHHKa, cociaBJiniOT Bcero 
0.017-0.020 x 0.13-0.15 mm. 

riO-BH^HMOMy, HMeHHO OTpaHHHeHHOCTb BHyTpeHHerO o6T>eMa lOBeHHJIbHbIX 
nporjioTTHa npn onepexaioiueM pa3BHTHH b hhx nojiOBbix opraHOB HBHjiacb 
ochobhom npHMHHOM pacconiacoBaHHH Mopc})oreHe30B nojiOBbix opraHOB y ko- 
pnoraMHbix rHMeHOJiennuHu. B pe3yjibTaTe b lOBeHHjibHbix HJieHHKax npoiaH- 
apMHecKHx uecToa (JiopMHpyeTCH TOJibKO MyxccKOM nojioBOM annapaT, nocKOjibKy 
ero pa3BHTne uHKTyeicn oidopoM Ha KopnoraMHio, b to BpeMH KaK (J)opMoo6pa- 
30BaHne xeHCKHx roHaa pe3K0 3aMejuiHeTCH hjih Boodiue npnociaHaBJiHBaeTCH. 
B CTpoOHJiax nojiHMepHbix rHMeHOJiennuHu (Aploparaksis, Diorchis h Wardium) 
pauHOHajiH3auHM Mop<J>oreHe3a nojioBoro annapaia npnBounT k TOMy, hto Ha- 
pyxcHbiH ceMeHHOM ny3bipeK no Mepe C03peBaHHH roHau BbnecHHeT ceMeHHHKH. 
IlooTOMy MyxccKne KonyjinpyioiHHe hjichhkh othx uecToa He couepxaT MyxccKnx 
roHaa, a hhhhhk pa3BHBaeTCH TOJibKO nocne KonyjiHunn h 3anojiHeHHH cnepMon 
ceMHnpneMHHKa (CnaccKnn, 1963). 

TaKHM o6pa30M, npoTaHupnn I Tnna — cneun^HHecKan aKcejiepaunn Mop- 
(J)oreHe3a MyxccKnx roHau n KonyjiHTHBHoro annapaia npomoTTHu y 3K3oraM- 
Hbix Hymenolepididae c ouhoctopohhhmh nojiOBbiMM nopaMH n onepexcaiomen 
KonyjiHunen rpynn HJieHHKOB c pa3BHBaioiuHMHCH xcchckhmh roHauaMH. Mop- 
(J)0(J)yH kuhoH ajibHbiMH npnMMHaMH ee CTaHOBJieHHH HBHjincb HHTeHcn(J)HKauHH 
CTpodnjiHunn n (J)opMoo6pa30BaHne nojioBoro annapaia b orpaHHneHHOM o6T>e- 
Me nporjionHu, coxpaHHKDiunx lOBeHHJibHbin o6jihk. 


ripHHHHbl B03HHKHOBeHHH npOTEH^piili MC30MepHbIX UeilHeH 

HecMOTpn Ha BHeniHee cxouctbo ueeiou c npoiauapHen I n II ranoB, ohh 
pa3JiHHaiOTCH cieneHbio nojiHMepHOCTH cipodnjibi. Ecjih npoiauapHnecKHe Hy¬ 
menolepididae HMeiOT nojiHMepHyio cipodnjiy (500 n dojiee npouio tthu), to y 
npoTaH^pnMecKHX R. dubininae (Schistotaeniidae), Pseudangularia sp. (Dilepi- 
didae) n A. perfoliata (Anoplocephalidae) cipodnjia coctoht H3 3HanHTejibH0 
MeHbmero nncjia nporjionHu (80—85). ripoTaHupHH II rana He CBH3aHa n c 
yMeHbmeHneM pa3MepoB nojiOB03pejibix npouionn^: pa3Mepbi nojiOB03pejibix 
npouionna y Me30MepHbix npoTaHupHHecKnx uecToa He MeHbine, neM y poucT- 
BeHHblX HM 3yrepMa(J)poaHTHbIX (J)OpM. B TO )Ke BpeMH UJ1H HHX B OTJIHHHe OT 
npoTaHapnHecKHx Hymenolepididae xapaKTepHa donee paHHHH 3aKjiauKa no- 
jiOBbix opraHOB, onepexaiomaH HapyxcHoe HJieHeHne cipodnjibi (coMaranecKHn 
Mop(J)oreHe3 npornoTTHu), Korapoe HannHaeicn cpa3y 3a cmneKCOM. 3ia oco- 
deHHOCTb oHToreHe3a Me30MepHbix npoiaHupnHecKHx uenHen yKa3biBaeT Ha to, 
hto nx CTaHOBjieHne He 6buio CBH3aHO c HHTeHCH^nKaunen ctpo6hjihuhh. One- 
bhuho, hto CTaHOBjieHne 3thx uenHen conpoBoxcaajiocb ycxopeHneM MopcJ)ore- 
He3a nojioBoro annapaia no OTHomeHHK) k coMamnecKOMy Mop(J)oreHe3y npo- 
rjionHa. KpoMe Toro, ujih uenHen c npoiaHupnen II rana xapaKTepHa donee 
BbicoKan njiouoBHTOCTb npornonn^. Y R. dubininae no cpaBHeHnio c <t>njioreHe- 
THHeCKH 6JIH3KHMH 3yrepMa(})pOUHTHbIMH (J)OpMaMH LUHCTOTeHHHU (HanpHMep, 
Joyeuxilepis (s. 1.) spp.) dojibine ceMeHHHKOB n donee KpynHbin hhhhhk c 6ojib- 
mnM hhcjiom HnueKJieTOK. Orojib xce BbicoKa HHUHBHuyajibHan njiouoBHTocTb 
nporjiOTTnu y Pseudangulaia sp. n A. perfoliata — b KaxcuoM HJieHHKe pa3BHBaeT- 
ch donee 1000 reKcaKaHTOB. IlosTOMy ceMeHHHKn b MyxccKnx HJieHHKax, KaK n 
HHHHHK B XCeHCKHX, y 3THX UenHen 3aHHMaK)T npaKTHHeCKH Becb Od^beM Meuyjl- 
jibi nporjiOTTHU. 3th ocodeHHOcra Mop^ojiornn n OHToreHe3a nporjionHu no- 
3bojihkdt npeunojioxcHTb, hto npoiaHupHH b (J)HHoreHe3e Me30MepHbix uenHen 
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6bijia Bbi3BaHa He TOJibKO aKcejiepauneH Mopcj)oreHe3a nojroBoro annapaTa, ho 
h noBbimeHHeM njioztOBHTOCTH hx nporjroTTHA no cpaBHeHHio c npeziKOBbiMH 
KOpHOraMHbIMH (|)OpMaMH. Ilo-BHAHMOMy, npn 3T0M HHCJIO HJieHHKOB b hx 
CTpo6Hjie He TOJibKO He yBejiHHHBajiocb, a HanpoTHB, yMeHbinajiocb, a hjichhich 
b OHToreHe3e coxpaHHjiH ncxo^Hbie pa3Mepbi h reoMeTpHio. OrpaHHneHHOCTb 
BHyTpeHHero oS'beMa pa3BHBaioiuHxcH hjichhicob, b kotophx npn OT6ope Ha no- 
BbimeHHe njio^OBHTOCTH (J)opMHpyK)TC5i 6ojree KpynHbie nojiOBbie opraHbi, He 
Morjia He noBjienb 3a co6oh npHOCTaHOBKy (peTap^auHio) Mopc|)oreHe3a jth6o 
MyXCCKHX, JIH0O XCeHCKHX TOH2LJX. OyHKUHOHajIbHO npOTaH^pHMeCKHH THn pa3BH- 
THH roHa^ nporjiOTTH^ npe^KOBbix (J)opM co cbohctbchhoh eMy onepexcaiomen, 
KopHoraMHOH KonyjiHUHeH, no-BH/tHMOMy, hbhjtch Mop(|)OJiorHMecKOH npe^no- 
cbuiKOH, KaHajiH3HpoBaBiueH b npouecce CTaHOBJieHHa npoTaH^pHH II rana ot- 
6op Ha 3 aMe#JieHHe 4>opMoo6pa30BaHHH anHHHKa, a He ceMeHHHKOB. 

TaKHM o6pa30M, npoTaH^pHnecKHe uenHH, He3aBMCMMO ot rana npoTanzt- 
Phh, o6jia^aiOT paztOM o6mnx nepT opraHH3auHH, Mopc|)oreHe3a h (|)H3HOJiorHH. 
Bo-nepBbix, b hx CTpo6njie MyxccKne h xceHCKne nojiOB03pejibie (|)parMeHTbi npo- 
CTpaHCTBeHHO o6oco6jieHbi. Bo-BTopbix, pa3AejieHne Mopc|)oreHe30B MyxccKHx h 
xceHCKHx roHa^ bo BpeMeHH y othx uecToa TecHO CB5i3aHO c orpaHHneHHOCTbio 
BHyTpeHHero o6i>eMa npomornm. B-TpeTbnx, jinn hhx xapaKTepHa KopnoraM- 
Han Konyjiauna. B to xce BpeMa, oneBHZtHO, mto npoTaHapHnecKHH ran pa3BH- 
thh roHa^ CTpoSnjibi b (})HjioreHe3e Cyclophyllidea (J)opMHpoBajica no MeHbnien 
Mepe OTyMa He3aBHCHMbiMH nyT^MH. npoTanapna Hymenolepididae CBsnaHa c 
cymecTBeHHbiM yBejinneHneM nncjia HJieHHKOB CTpodnjibi, hx MHHHMH3auneH h 
yMeHbUieHHH HX HHOTBHflyaJIbHOH njIOaOBHTOCTH. HanpoTHB, npOTaHZipMH Me- 
30MepHbix uenHen odycjiOBJieHa poctom njioaoBHTOCTH nporjioTTHa npn coxpa- 
HeHHH hx HCxo^Hbix pa3MepoB h reoMeTpHH. 06a HanpaBJieHH^ npnBoa^T k ojx- 
HOMy h TOMy xce OBOJUOUHOHHOMy pe3yjibTaTy — noBbimeHHio o6men njio^OBH- 
TOCTH CTpo6HJIbI. 

Pa6oTa BbinojiHeHa npn (})HHaHCOBOH nozmepxace Pocchhckoto (J)OH^a (jpyn- 
AaMeHTajibHbix nccjieaoBaHHH (npoeKT No 99-04-49974). 
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Hoboch6hpck 


THE EVOLUTION OF FORMS OF HERMAPHRODITISM 
IN CYCLOPHYLLIDEA (CESTODA). 1. MORPHO-FUNCTIONAL CAUSES 
OF THE FORMATION OF TAPEWORMS WITH THE PROTANDROUS TYPE 
OF GENITAL APPARATUS DEVELOPMENT 

V. D. Gulyaev 

Key words : Cestoda, tapeworm, hermaphroditism, protoandry, gonads, morphogenesis, 
selection. 


SUMMARY 

Morpho-fuctional causes of the formation of protandrous Cyclophyllidea (tapeworms) 
have been studied. Two forms of protandry are described. The protandry type I is typical 
for polymeric (polysegmental) Hymenolepididae. It appears independently in different taxa 
of this family {Aploparaksis, Ech inatrium, Wardium, Diorchis and others) while the na- 
rrow-strobila forms with a low prolificacy of proglottids are formed. The development of 
this living form of hymenolepidids is ecologically caused by the high density of their aggre¬ 
gation in intestines of hosts. The primordium results in the development of genitals in 
the juvenile strobila proglottids with the limited internal space. Due to this process, paral¬ 
lel morphogenesis of male and female gonads is proved to be impossible. A selection lea¬ 
ding to the overtaking development of testicles and copulative apparatus regarding mor- 


115 



phogenesis of ovary and vitellarium is based an earlier maturation of testicles and group 
copulation of proglottids with and underdeveloped ovary that is typical in original euandro- 
gyne forms. The group insemination of proglottids from a polysegmented strobila reduces 
the number of copulation and improves an efficiency of cross-copulation of tapeworms 
and. As a result, morpho-functional zones of male proglottids characterized by an imma¬ 
ture ovary and those of fertile female segments losing their testicles are differentiated in 
the strobila. The protandry type II is typical of mesomeric tapeworms (Dilepididae, Schis- 
totaeniidae, Anoplocephalidae). It is also resulted from a limited space of proglottids for 
developing the hermaphroditic genital apparatus. This is caused by the shift of genital mor¬ 
phogenesis process into juvenile proglottids and also by the enlargement of gonad sizes 
as the result of a selection for a higher prolificacy of proglottids. The dissociation of the de¬ 
velopment of male and female gonads takes place because of the retardation of ovary mor¬ 
phogenesis. 
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